CRYSTALLIZATION OF CAST IRON.                          **

that the specific gravity of melted iron was 6.650, while that of
the same cold iron was 7.170. He thought that the probable
reason for the cold iron floating was the fact that its surface could
not be easily wetted by the liquid iron, also that a thin layer of
steam and expanded air may have been held between the surfaces
of the solid and fluid metals. On page 63 of Chapter VIII
the true explanation of the phenomenon is given for the first
time. Another phenomenon which led to the mistaken idea that
liquid iron was more dense than crystallized iron, was that when
molten iron is caught in a foundry ladle a circulatory movement
immediately commences, the iron against the sides of the ladle
rising to the top, flowing to the center, and then dropping to the
bottom, flowing across the bottom to the sides, and so on. This
led to the belief that it was the cooling of the iron at the sides
which caused it to rise. The true reason for the motion is that
the hot iron against the side lining drives out the moisture that
remains, and also causes gas to be evolved from the material of
the lining. It is this steam and the streams of gas which give '
the upward motion to the iron. That this is the true cause is
proved by the fact that when the ladle is refilled, the metal will
not move at all, or if so, it will be in the opposite direction.

Fig. 10 is a casting of a mill-roll cast on end, the fluid metal
being fed from the bottom. The sides cool first and the upper
portion of the casting solidifies next.

As the upper central portion becomes solid the crystals pull
away from each other towards the sides, forming along the cen-
tral axis a loose spongy casting. As these cavities form, the
metal will flow in from the top as long as it is fluid, causing the
upper part to sink; but as soon as all above is solid, cavities may
form, although too small to be visible.

The iron having entered from the bottom, the last part to
become solid is the lower part of the roll, and at this point there
will not be enough metal to fill the space when cold, and the
crystals pull away toward the surfaces until a large shrink-hole a
is the result,